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(54) SIUCON NITRIDE-BASE COMPOSITE CERAMICS AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To silicon nitride-base composite ceramics having a 
superior strength and toughness even at a high temp, of 1 ,300° C. 
SOLUTION: Powders of silicon (Si), a metal carbide (TiC) and a metal oxide (Ti02) and 
a sintering aid (Y203, AI203) are compacted as starting materials and a porous 
sintered compact is formed and densified to obtain the objective silicon nitride-base 
composite ceramics contg. TiN particles 3 and SiC particles 5 dispersed in the dense 
Si3N4 matrix 6. A grain boundary phase 1 having 0.1-100nm thickness which is smaller 
than the particle diameter of the TiN particles 3 exists around the TiN particles 3 and 
the grain boundary phase 1 contains components of the sintering aid. 



2- 




LEGAL STATUS 

[Date of request for examination] 06.09.1996 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 2829724 
[Date of registration] 25.09. 1 998 

[Number of appeal against examiner's decision of rejection] 
[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl. ncipi.go.jp/PA1 /result/detail/main/wAAAxMa4LUDA41 0(^73. 

BEST AVAILABLE < 



2005/06/07 




<19)B#H#IW (JP) 02) & ||| !|# ft 2t # (A) (11)*IWIWM»* 

#M¥10- 87370 

(43) ^SB ^10^(1998)4^7 0 



(51)IntCl. 6 KEWE^ FI 

C0 4B 35/584 C0 4B 35/58 1 0 2M 

1 0 2T 



msm* m ranefts fd (isa 



(21)fflS#^ 


ittM¥8 -257504 


(7DWHA 


000005108 










(22>ttHB 


¥^8^(1996)9 ^6 B 










(72)X9i# 


















sc^&b im&m a zmmifii 






(72)3g8i# 


















SDfSlfcBiEWHJr B StSBfcBffl 






(72)fBf!# 


*- 






















(74)ftSA 













(54) [ftHO&R] aflsa»**-&*95y^^Rt«-©«SBE*tt 



(57) [gfa] 

[hub] i 3 o o'coisa^&ffiftfc&fiiigteSrW 

*(Si 3 N,)^»D^'5>^ h 'J 'J ZXtplt&m&tWKJiMM 

,T, TiNt»©^9K^^gK:Jfc^TSU0 . 1 ~ 
1 0 0nmH©©!?*B£WU BtttWia*6BilttB©Rl» 

O/SS&ttSijN,"^ h y ? i'X^KTiN, SiCO& 




6 »«-fcsr*-7f-yy7x 



in>m i ] sftS3R*e>*c-sv h y ? ft 

h y f £©^505? 0.1-100 nn«D& 

^f^nt, £JIS{b^©&?-«S{b?*>, afts?* 10 
iMfc-*^ »b>>*ji'. aMb-ty^ 
SEIb^^^A. S{b$>^^7->, g-fb*95S*i 

£t;g{b7Jl'5-9A©&^?-©5 5©i!>&< iill 

'^-CgEt^JSS 0. l~10 0nm©fiWf^n, 
teStl^Bfi-fe^ s ? *x©^ccjf ^fc^i&SOOi&fr 

Ci*«F»i-r*BI*Bl *Jttt2Kffitt©fiHb3S3R« 
M-fe7 5'^^. 20 
[ It3&9 4 ] &HHaE{k&®&Sa' 1 ~ 5 0 0 nmf* 5 

c £ *#iS: t r ssf*^i ~ 3 ©t,>rna>c£ie«sc>^<fb 
[ it*a 5 ] &mmmj&v : fflmm<D&ft : ¥- tt$> 

[incase] &mmm<D%}^ &&mtm<o®^ ^ 

lit. f£JEt&<*£S*3?Bti,*r 1000-1400 30 

SSfbgJROft? £ £^tf£-fttt©£&§&££/j£-r ill 
£, »»a6#*fi*#H«*-C 1500-2000 -C-C 
f^SGr, ttfb* , -f*Ott : T-«rJiS*3-B«*tt»lSI 

K^JRa<b®W3 «fc OTiMfcSJIM>*IW-«MR § 4 II 

[11*17 ] ^&ffe&©»5fctti>Mt? i *>. g^fcy 40 

jbn^-^A, mt~*y, ffltz^**, mtfjy'-r 

>, pe-fb^^A, £Hb#>***-r>. jfcffc#9**J 
ckD^fbT^S A©g-t&^^il«ftrcii>& < £ fe 

a, ©-fb-^^*, gKb£>*;k ift-t , j7'f>, ®Hb 
s - ^ a©#i»^ e> a^nfc^>% < £ ?> i a-c* 5 

«s»«o«to5iS. 50 



^^§¥ 1 0 -8 7 3 7 0 

2 

IHr. «feefttc«&ttBE*%J0^4SII*q[6*?ttt7 
[0001] 

4 KSWMff] ^itffl-fe^ 5 -j Z 

[0002] 

[0003] ctt£r$«$9t££^£*«:fr±;*-t±£ 

Wi2l±tci><DifiibZ (#g8¥ 5-178668^238). Ch 
[0 0 0 4] 

[ f%9!#5Jg£fcb cfc *) £T& f$® ] JbIB© <£ 5 fc^-f b^^ 

M{b9=- * >*$HS3 -t±T fe?SS©^]±tc« a r*» 6R« 
c©t7i ^^^.©.fcotcy-^y-^iT- 
H'XCT i N»tt^JW#»U7c«£-fe9 5 » ^^.^^^ 
TtfeCCW, 9 1 ^>7c3R : &#tf^b^©WtSHing^<i:t : ' 

7cc©-fe7 s ? ?^», w»wriB<t*«W!isi/?ta(c» 

6nfciR*4IS*icY: 0 3 . Al, 0, 5¥©^MftjS>J* 8 vo 
i5^»n u x fftS or ^ 4 # . C © cfc 0 0C^M©^^f»^J 

*^n-r-5>/cs5. 1300 "CJiixcwiaru^KigT* 
[0005] *i*>5*1H(c^r^c$n/c*> 

©r, 1 3 0 0 *CW±©SF?ar <b«n7c?SK^:W1"-5S 

C£?rBK)£T?.« 
[0006] 




- 0.1-1 OOnm©»JtfI*^SCi*f*«i-r£. 

x>> ^{b^^sste^^s-fbT^s-^ACDcti^^jia: 

- jgfR^n-s. cne>©M'fbWc^mt4© , b<D7&^t,='<D 

©awjfc*rii&££*. #RS<b®). Kftilirt?; * 

[0007] rn.im.m-? v y •> t> xqnc&m,t)z&K&. 
-rn i kSH3W«t«jgaw«t s«Ji t ur^snr 

{fc8l©Sfc9*BlOHt?<fc5K:. t§JH£tt&.fl6t*sjltt 

[0 0 0 8] £/c, ^{bS^v h V v ?Xtp<D&mmit 30 

*.-r, 2-XXUft$x%i& (EDt wo) ^v-fi'at-y . 
iSi^K, XPSf©*S4«l>5Ct*s-C*5. ± 
ffiflWctcfcO. sta, «sr-^3S«. fflewst£©:*;*c» 
Sfb^^ffl-^-fevS ?*^*j|«tsci^*4. 

[0009] mimm-? b y ? pztc&ik-rz&MaMt 
^:^®$Wlti^t7 5 •> **£#tc*ti.T 5~3 

So 

[0010] £ fc^MSib^©^^ 1-5 0 0 nm©® 
[001 1 ] SEfc. ^{bS»v h rj „ ^cJKc^JIS-fb 

». JfefbJiJR©«tt-¥-£ i feccig^JSSib^©^ a* 
RCF/X«!£ft*iJft©^ f x^^A/Ti^T -5 



1 0-8 7 3 7 0 

4 

[0012] «J^Wbfc^?8©fcffc&*3fc»£"te? 

s 7 ffi«s5tt(c®n/cfe©t?*s© 

©i£a»iS>»#hfciJ>&'< i 1 o©#iSS|5 n n D K:®ffiUfc 

[0013] Sfc±ESlKj«*t£rSft:«>K:» ##693© 
i{hifS«^*7 5 v f *©«JS2f&tt, ( l )!&JSI§ 

^©^t, ^i^b«j©*a*<bbT, m.<t?-z>> m 
it^)i>^-?^ mt-*-?. mt$2s$K. i*fb*y 
■fry. mt'*i-w a. ^{b*>^x>. £Hb*^ 
stfc «t oe«f br ;i< s - v a ©«»**» e>s«n/ci!>% < 

M^fbTJU 5 i«5 A<0S»5R*»6»tfftteiI>Sc < £ *>i« 
Woftf n/c^M^{b«5©»* i B— ©^IStc*^* 

SSfTSX^i. (2)C©ffei*=&^#ffl«4'r- 1 0 0 
0—1 40 0 -COjSgT Jrai^T -5 C t {C«fc 0 , ^JlSSS 

M^^fflm*-C 1500 — 2000 'CCmSM^y C 

?L*flWS'*r. M-(b^*v h >; v ? xomffltZtftj: 
i<tfetcc©vh y ? ^x^tc^MS-fb^fc^o'^-fb 

[0014] ±12EE*&*>&^*#fflm^-C 1 0 0 0-1 
4 0 0 'C©fiK-C-JDI»-rS C t CC J: «3 . ^jl3§^?:M* 

©liTl 0 0 0-1 40 0*C©SK-rflll&LT^SB$ 

jis«©« t ^ t'^s-f b^« t u o fc^ 4 ^ tea x 

/NCT* C 4^S£ U^. ^SSK* 0 . 1 'C/mirmiS. 

{c/h$ < -r $ 1 2 o o *c x 2 mm. i 2 5 

0'CX2^rBl 1 3 0 0°Cx 2B#ra. 1 3 5 0°CX2B# 
IB, 1 4 0 0 °C x 2 B^PbI© «fc 5 icgpf Wfc^tg. Iti^ 

[0015] ±Eia^S«:iBi,»rtt, S-fbSIR©^ 
ite-ttteoTM*. ftlEEUfc#&fT ^Ci^cJciD, «fc D 

-5, jj^a©w»»mt3jBis<tcDaitK:j: c^jk-t 




[0016] $ 6tcS£ L < *mi&ffli?&. **9i© 
Xtt-€-©tfc#Wc. &Mttfbtt(Dtt?- S&Cf/Xtt*-/* 
&RStf !:«»©&*■ 3 . -5 -< 2 i^t^JRv h!> 9 * 

mc$>2>£!M&.im(D%L+ 3 ^^fcSJBS^f - 5 ©J! 0 K 
[0017] ^BjtcfctiT. SHH£*3&>6£3 v h y 

[0018] c<D^mmmm^ &mmt®®^ #n 

1 4 0 0'C$-rN 2 #XttJT#*Ktof&-f £C£0CJ: 

Tfciiaft©— £Jl*£JS£Ki£LT, *-5t»W:SHfc& 
[0019] C ©«fc 5 «C^*S®¥I(Cln-situ^$ 

JRtt^^oS^tiSlt*. tct. c©S{bii3K£t»ffl 
Mt, 1 5 0 0 'Ctp £2 0 0 0 rttlEEX^SnEET 

C£*s-C* -5. WflflgTttSHb 

[ 0 0 2 0 ] -7 h y zxzBm-Tz^tmmftL+fttic 

jg&f . 3M>*« IHtSH UUfttfrf - jWSS 0 r . 

«* jBiiRr e> ft o . so 



1 0 - 8 7 3 7 0 

6 

[0021] S-fbg5£*>6&3 v h y •? t> xftL+fticfr 
jBussftfcfWMBfc ct 0 . ^istMTtvh y » * 

©, @nj&£'#|2£9. cntCfcOffl^x^^'&KJlX 

©iffi^iSi*, BBSflJtefcJtfllU ^RI^iS©i/2»tc 

•^xtB, ±82©<fc5Cc. #«»t*JJB»)©tt!WB«: 
<£ 0 ^7 7 ^©^JSS%ffl«Wur^l6-^1**/hS < -r-s £ 
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